Mobile peptides in dynamic hydrogels are not part of the assembly

Figure S1
Overlay of scalar NMR spectra of A) peptide 30 and B) peptide 4 in their free/monomeric soluble form (in blue) and their hydrogel form (in red). Spectra of soluble monomeric peptides were acquired with solution NMR and highly diluted peptide solutions, while scalar ssNMR spectra were acquired with INEPT. The spectral comparison demonstrates that mobile peptides in hydrogels do not take part in larger assembly. 
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The chemical shifts of hydrogel B24 are the same at 15 and 60 kHz MAS
Figure S2
(Left) 2D CH spectrum of scaffold B24 acquired at 60 kHz MAS. (Right) 13 C CP spectrum of hydrogel B24 hydrogel acquired at 15 kHz MAS. The carbon-signal positions are precisely conserved at 60 kHz MAS. Note that certain signals of CH 2 groups are broadened at 60 kHz due to strongly coupled proton-spins. This is the reason for the low signal intensity of the Cα signals of the glycines. The biotin-tag changes its conformation in the assembled state
Figure S3
A) Overlay of 2D CH spectra of a diluted solution of peptide B24 (in cyan), a solution of biotin (in dark blue), and the fully-assembled hydrogel B24 (in red Peptide B24 changes its conformation from random coil to extended upon hydrogel formation
Figure S4
A) Solution NMR spectrum of a monomeric solution of peptide B24. The random coil character of the peptide is readily deducible from chemical shifts of A4/A6 and T8/T10 which are characteristic for unstructured peptides/proteins. 2 B) Solid-state NMR 13 C CP spectrum of hydrogel B24. A secondary chemical shifts analysis 2 (see Figure 3B of the main text) clearly demonstrates that the peptide conformation changes towards β-strand conformation in the hydrogel. Biotin-carbon signals are abbreviated as BC. 
Assembly pathway of peptide B24 in a restrained atomistic MD simulation
Figure S5
All snapshots were obtained from a 1 µs restrained atomistic MD simulation of 100 B24 peptides that were initially randomly placed in a water-filled periodic box. A) Snapshots of B24 peptides, illustrating the preference to assemble into smaller elongated rod-like clusters that then assemble to larger fibers. B) Assembly of B24 peptides. Snapshots taken after 0, 50, 100, 250, 500, and 1000 ns of MD simulation. 
Methods
Sample preparation
Peptides were synthesized by solid-phase Fmoc-based chemistry on Rink amide 4methyl-benzhydrylamine resin (0.5 mmol g -1 substitution) by using the Liberty-Discovery (CEM) microwave automated synthesizer. Peptides were subsequently purified via Waters binary HPLC apparatus. 3 The peptides for NMR analyses were dissolved in distilled water (GIBCO) at a concentration of 3% (w/v Solution NMR experiments were performed at 750 and 900 MHz magnetic field. Solutions of peptides 4, 30, and B24 were assigned using 2D CH HSQC, 2D HH COSY and 2D HH TOCSY experiments. Moreover, we performed a 2D CH HSQC experiment on a biotin solution.
Molecular Dynamics simulations
All the simulations were performed in GROMACS version 4.6.3, 10 using the GROMOS 53a6 force field 11 and a temperature of 300 K together with a 2 fs timestep. For the starting configuration, one hundred peptide molecules were placed into a cubic box with an edge length of 140 Å, and subsequently solvated with SPC water molecules. Furthermore, 100 mmol of Na + and Clions were added to the system, yielding a total atom number of >266000 for each the B24, NAc24, and peptide 2 simulation systems. Following position-restrained minimization and equilibration, each system was simulated for 1 microsecond. During the production run, we used torsional angle restraints that were derived from ssNMR chemical shift assignments with the TALOS+ software. 12 The analysis of the water exposure and contact matrix was done with GROMACS tool g_mindist and an in-house script written in R, respectively. A 5 Å cut-off distance was used for both the water exposure and the contact matrix. The water exposure was averaged over the last 50 ns of the MD simulation and was weighted by the number of heavy atoms.
Rheological Tests
Rheological properties of assembled nanostructures were carried out using a stresscontrolled AR-2000ex Rheometer (TA instruments). A truncated cone-plate geometry S9
(acrylic truncated diameter, 20 mm; angle, 1°; truncation gap, 34 µm) was used. All measurements were obtained at 25°C using a Peltier cell in the lower plate of the instrument to control the temperature during each test. All samples were tested one day after dissolution at a concentration of 1% (w/v). To monitor the sol-gel transition, frequency sweep experiments were recorded as a function of angular frequency (0.1-1000 Hz) at a fixed strain of 1%. Strain sweeps were performed on samples from 0.01% to a maximum strain of 1000% to determine the limit of the linear viscoelastic region and, therefore, the maximum strain to which the sample can be tested. Each experiment was performed in triplicate. Data were processed using Origin™ 8 software.
Atomic force microscopy analysis
AFM images were captured in tapping mode by a Multimode Nanoscope V (Digital Instrument, Veeco; resonance frequency 300 kHz, nominal tip radius of curvature 10 nm, forces constant 40 N/m). 3 Briefly, all peptides were dissolved in distilled water the day prior to imaging. Right before the analysis, peptides solutions were diluted to a final concentration of 0.001% (w/v) and deposited on a freshly cleaved mica surface. Samples (2µl each) were kept on the mica for 2 min at RT and subsequently rinsed with distilled water to remove loosely bound peptides. Samples were ready for imaging after 30min of evaporation. 100 different nanofibers of approximately 10 independent fields per sample were characterized. 3
Thioflavin T (ThT) Spectroscopy Assay
The self-assembly of the peptides to β-sheet fibril structures was analyzed by ThT binding assays. Briefly, ThT stock solution was prepared by adding 8 mg of ThT to 10 mL phosphate buffer (10 mM phosphate, 50 mM NaCl, pH 7) and filtered through a 0.2 µm syringe. Right before the analysis, 1 mL of ThT stock solution was diluted into 50 mL of phosphate buffer (working solution). Peptides at 1% (w/v) were mixed with ThT working solution (1:0.5 v/v) and stirred for 5 min. ThT binding was recorded with an Infinite M200 PRO plate reader (Tecan) with λ ex = 440 nm (5 nm bandpass) and λ em = 482 nm (10 nm bandpass), over 60 s at 25 °C, with 5 s shaking before each test. Measurements were performed in triplicate, normalized by ThT fluorescence alone, and processed with Origin8 software.
